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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique to 
reduce the area of a memory cell of an SRAM(Static 
Random Access Memory). 

SOLUTION: At a photolithography process to form a 
common gate electrode FG1 for a driving MISFET(Metal 
Insulator Semiconductor Field Effect Transistor) Qd1 
and a load MISFET Qp1, and to form a common gate 
electrode FG2 for a driving MISFET Qd2 and a load 
MISFET Qp2, a second mask-pattern latent image is 
superimposed on a first mask-pattern latent image 
having a pattern where a pull-out electrode of the gate 
electrode FG1 is connected to a pull-out electrode of 
the gate electrode FG2. By this arrangement, a latent 
image of a pattern of a pair of gate electrodes FG1 and 
FG2, where the pull-out electrode of the gate electrode 
FG1 and the pull-out electrode of the gate electrode 
FG2 are separated, is formed on a photoresist film on 
the semiconductor wafer. 
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CLAIMS 

15 [Claim(s)] 

[Claim 1] The flip-flop circuit which consisted of CMOS inverters of a couple which 
consist of MISFET for a drive, and MISFET for loads. The SRAM in which the partial 
wiring of a couple which connects the mutual input/output terminal of the CMOS 
inverter of the aforementioned couple by the 2nd electric-conduction film which the 

20 memory cell was constituted from MISFET for a transfer of the couple connected to 
the input/output terminal of the couple of the aforementioned flip-flop circuit, and the 
gate electrode of the common couple of the aforementioned MISFET for a drive and the 
aforementioned MISFET for loads and the gate electrode of the aforementioned 
MISFET for a transfer were formed by the 1st electric-conduction film, and formed in 

25 the upper layer of the aforementioned It is semiconductor integrated circuit equipment 
equipped with the above, and the drawer electrode for connecting the common gate 
electrode of the aforementioned MISFET for a drive and MISFET for loads and the 
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aforementioned partial wiring is prepared in the common gate electrode of the 
aforementioned MISFET for a drive of a couple, and MISFET for loads, and width of face 
of the aforementioned drawer electrode is characterized by being thinner than the width 
of face of the drawer electrode of the gate electrode of MISFET formed in the 
circumference circuit. 

[Claim 2] The contact hole for connecting the drawer electrode of the common gate 
electrode of one MISFET for a drive, and one MISFET for loads, and one partial wiring in 
semiconductor integrated circuit equipment according to claim 1 , The contact hole for 
connecting the drain field of MISFET for loads of another side and aforementioned one 
partial wiring is the same. The contact hole for connecting the common gate electrode 
of MISFET for a drive of another side, and MISFET for loads of aforementioned another 
side, and partial wiring of another side, The contact hole for connecting the drain field 
of aforementioned one MISFET for a drive and partial wiring of aforementioned another 
side is semiconductor integrated circuit equipment characterized by the same thing. 
[Claim 3] The drawer electrode which the common gate electrode of the 
aforementioned MISFET for a drive of a couple and MISFET for loads has in 
semiconductor integrated circuit equipment according to claim 1 is semiconductor 
integrated circuit equipment characterized by being constituted with the 
aforementioned 1 st electric conduction film. 

[Claim 4] The lithography process which is characterized by providing the following and 
which is the manufacture method of semiconductor integrated circuit equipment 
according to claim 1, and forms the common gate electrode of the aforementioned 
MISFET for a drive of a couple, and MISFET for loads. The latent image of the mask 
pattern formed in the 1st mask. By forming in the resist film on a semiconductor wafer 
in piles the latent image of the mask pattern formed in the 2nd mask, it is a 
predetermined configuration. 

[Claim 5] In the manufacture method of semiconductor integrated circuit equipment 



according to claim 4 The mask pattern with which the drawer electrode of the common 
gate electrode of the drawer electrode of the common gate electrode of one MISFET 
for a drive and MISFET for loads, MISFET for a drive of another side, and MISFET for 
loads was connected is formed in the 1st mask of the above. The latent image of the 
5 mask pattern with which the drawer electrode of the common gate electrode of the 
drawer electrode of the common gate electrode of aforementioned one MISFET for a 
drive and MISFET for loads formed in the 1st mask of the above, MISFET for a drive of 
aforementioned another side, and MISFET for loads was connected, By forming in the 
aforementioned resist film on the aforementioned semiconductor wafer in piles the 

10 latent image of the mask pattern formed in the 2nd mask of the above Forming the 
resist pattern with which the drawer electrode of the common gate electrode of the 
drawer electrode of the common gate electrode of aforementioned one MISFET for a 
drive and MISFET for loads, MISFET for a drive of aforementioned another side, and 
MISFET for loads was separated on the aforementioned semiconductor wafer The 

15 manufacture method of the semiconductor integrated circuit equipment by which it is 
characterized. 

[Claim 6] It is the manufacture method of the semiconductor integrated circuit 
equipment characterized by the 1 st mask of the above being a phase shift mask in the 
manufacture method of semiconductor integrated circuit equipment according to claim 
20 4, 

[Claim 7] In the manufacture method of semiconductor integrated circuit equipment 
according to claim 6 The mask pattern with which the drawer electrode of the common 
gate electrode of the drawer electrode of the common gate electrode of one MISFET 
for a drive and MISFET for loads, MISFET for a drive of another side, and MISFET for 
25 loads was connected is formed in the 1st mask of the above. The latent image of the 
mask pattern with which the drawer electrode of the common gate electrode of the 
drawer electrode of the common gate electrode of aforementioned one MISFET for a 
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drive and MISFET for loads formed in the 1st mask of the above, MISFET for a drive of 
aforementioned another side, and MISFET for loads was connected, By forming in the 
aforementioned resist film on the aforementioned semiconductor wafer in piles the 
latent image of the mask pattern formed in the 2nd mask of the above While forming the 
5 resist pattern with which the drawer electrode of the common gate electrode of the 
drawer electrode of the common gate electrode of aforementioned one MISFET for a 
drive and MISFET for loads, MISFET for a drive of aforementioned another side, and 
MISFET for loads was separated on the aforementioned semiconductor wafer The 
manufacture method of the semiconductor integrated circuit equipment characterized 
10 by not imprinting the unnecessary pattern by the shifter prepared in the 1st mask of 
the above on the aforementioned semiconductor wafer. 



DETAILED DESCRIPTION 

15 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention is applied to 
the semiconductor integrated circuit equipment which has SRAM (Static Random 
20 Access Memory) about semiconductor integrated circuit equipment and its manufacture 
method, and relates to effective technology. 
[0002] 

[Description of the Prior Art] SRAM as a semiconductor memory is equipped with the 
memory cell constituted from a flip-flop circuit and two MISFET(s) for a transfer (Metal 
25 InsulatorSemiconductor Field Effect Transistor) by the intersection of a word line and 
the one complementarity data line. 

[0003] The flip-flop circuit of the memory cell of SRAM is constituted as the 
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information storage section, and memorizes 1-bit information. The flip-flop circuit of 
this memory cell consists of CMOS (Complementary Metal Oxide Semiconductor) 
inverters of a couple as an example. Each of a CMOS inverter consists of n channel 
type MISFET for a drive, and p-channel type MISFET for loads. Moreover, MISFET for a 
5 transfer consists of n channel types. That is, this memory cell consists of so-called 
perfect CMOS (Full Complementary Metal Oxide Semiconductor) types which used six 
MISFET(s). 

[0004] Cross linking of between the input/output terminals between the CMOS 
inverters of the couple which constitutes a flip-flop circuit is carried out through wiring 

10 (henceforth partial wiring) of a couple. The source field of one MISFET for a transfer is 
connected to the input/output terminal of one CMOS inverter, and the source field of 
MISFET for a transfer of another side is connected to the input/output terminal of the 
CMOS inverter of another side. One side of the complementarity data line is connected 
to the drain field of one MISFET for a transfer, and another side of the complementarity 

15 data line is connected to the drain field of MISFET for a transfer of another side. A 
word line is connected to each gate electrode of MISFET for a transfer of a couple, and 
the flow of MISFET for a transfer and unHlowing are controlled by this word line. 
[0005] In addition, about this kind of perfect CMOS type SRAM, JP,6-302786,A, 
JP,7-99255,A, JP,8-17944,A, etc. have a publication. 

20 [0006] 

[Problem(s) to be Solved by the Invention] However, this invention person found out 
the following troubles in considering reduction of the occupancy area of the memory 
cell of the above-mentioned perfect CMOS type SRAM accompanying 
large-capacity-izing of a semiconductor memory. 
25 [0007] The pattern layout of the memory cell of the conventional perfect CMOS type 
SRAM is shown in drawing 1 . MISFETQd! for a drive which constitutes one CMOS 
inverter like illustration MISFETQpl for loads Common gate electrode FG1 **** — This 
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gate electrode FG1 Partial wiring L2 The drawer electrode for connecting is formed. 
MISFETQd2 for a drive which similarly constitutes the CMOS inverter of another side 
MISFETQp2 for loads Common gate electrode FG2 **** — this gate electrode FG2 
Partial wiring L1 The drawer electrode for connecting is formed. 
5 [0008] however, in order to secure the high resolution in a photolithography process 
The above-mentioned gate electrode FG1 The width of face (W1) of a drawer electrode, 
and the above-mentioned gate electrode FG2 The width of face (W2) of a drawer 
electrode 0.4 micrometers or more, The above-mentioned gate electrode FG1 A drawer 
electrode and the above-mentioned gate electrode FG2 An interval (S) with a drawer 
10 electrode must be set as 0.4 micrometers or more, and it has become the factor from 
which this alienates reduction of the memory cell size of perfect CMOS type SRAM. 
[0009] The purpose of this invention is to offer the technology which can reduce the 
area of the memory cell of SRAM. 

[0010] The other purposes and the new feature will become clear from description and 
15 the accompanying drawing of this specification at the aforementioned row of this 
invention. 
[0011] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
briefly explained among invention indicated in this application. Namely, the 

20 semiconductor integrated circuit equipment of (1) this invention The flip-flop circuit 
which consisted of CMOS inverters of a couple which consist of MISFET for a drive, 
and MISFET for loads, A memory cell consists of MISFET(s) for a transfer of the couple 
connected to the input/output terminal of the couple of the aforementioned flip-flop 
circuit. The gate electrode of the common couple of the aforementioned MISFET for a 

25 drive and the aforementioned MISFET for loads and the gate electrode of the 
aforementioned MISFET for a transfer are formed by the 1st electric conduction film. It 
has SRAM in which the partial wiring of a couple which connects the mutual 
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input/output terminal of the CMOS inverter of the aforementioned couple by the 2nd 
electric conduction film formed in the upper layer of the aforementioned 1 st electric 
conduction film was formed. The drawer electrode for connecting the common gate 
electrode of the aforementioned MISFET for a drive and MISFET for loads and the 
aforementioned partial wiring is prepared in the common gate electrode of the 
aforementioned MISFET for a drive of a couple, and MISFET for loads. The width of 
face of the aforementioned drawer electrode is formed more thinly than the width of 
face of the drawer electrode of the gate electrode of MISFET formed in the 
circumference circuit. 

[001 2] (2) Moreover, the manufacture method of the semiconductor integrated circuit 
equipment of this invention In the lithography process which forms the common gate 
electrode of the aforementioned MISFET for a drive of a couple, and MISFET for loads 
which is one manufacturing process of the above SRAM of the above (1) By forming in 
the resist film on a semiconductor wafer in piles the latent image of the mask pattern 
formed in the 1 st mask, and the latent image of the mask pattern formed in the 2nd 
mask The resist pattern of the common gate electrode of the aforementioned MISFET 
for a drive of the couple which has a predetermined configuration, and MISFET for loads 
is formed on the aforementioned semiconductor wafer. 

[0013] According to the above-mentioned means, by putting the latent image of the 
mask pattern of the 1st mask, and the latent image of the mask pattern of the 2nd 
mask on the resist film on a semiconductor wafer, the latent image of the mask pattern 
of the 1st mask is corrected, and it becomes possible to form a resist pattern more 
detailed than the mask pattern of the 1st mask on a semiconductor wafer. 
[0014] That is, the latent image of the pattern with which the drawer electrode of the 
common gate electrode of the drawer electrode of the common gate electrode of one 
MISFET for a drive and MISFET for loads, MISFET for a drive of another side, and 
MISFET for loads was connected is first formed in the resist film on a semiconductor 



wafer using the 1st mask. Subsequently, the latent image of the pattern which 
separates the drawer electrode of the common gate electrode of the drawer electrode 
of the common gate electrode of one MISFET for a drive and MISFET for loads, MISFET 
for a drive of another side, and MISFET for loads is formed in the resist film on a 
5 semiconductor wafer using the 2nd mask. Of this, the latent image of the pattern with 
which the drawer electrode of the common gate electrode of the drawer electrode of 
the common gate electrode of one MISFET for a drive and MISFET for loads, MISFET 
for a drive of another side, and MISFET for loads was separated is formed in the resist 
film on a semiconductor wafer, and the resist pattern of the common gate electrode of 
10 MISFET for a drive of a couple and MISFET for loads is formed on a semiconductor 
wafer of it. 

[0015] Under the present circumstances, since the width of face of the resist pattern 
of the drawer electrode which the common gate electrode of MISFET for a drive of a 
couple and MISFET for loads has can be set up arbitrarily, the thing according to the 
15 layout rule of the gate electrode of MISFET which forms in a circumference circuit the 
width of face of the resist pattern of the drawer electrode which the common gate 
electrode of MISFET for a drive of a couple and MISFET for loads has which it pulls out 
and is made thinner than the width of face of the resist pattern of a 
[0016] 

20 [Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is 
explained in detail based on a drawing. 

[0017] In addition, what has the same function in the complete diagram for explaining 
the gestalt of operation attaches the same sign, and explanation of the repeat is 
omitted. 

25 [0018] Drawing 2 is the representative circuit schematic of the memory cell of SRAM of 
the gestalt of this operation. Like illustration, the memory cell of SRAM of the gestalt of 
this operation is the objects MISFETQdl and Qd2 for the drive of the couple arranged 
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at the intersection of the complementarity data line (data-line DL, data-line bar DL) of 
a couple, and a word line WL, and the objects MISFETQpl and Qp2 for the loads of a 
couple. And for [ MISFETQt! and Qt2 ] a transfer of a couple It is constituted. For 
[ MISFETQdl and Qd2 ] a drive And for [ Qt1 and Qt2 ] a transfer It consists of n 
5 channel types and they are the objects MISFETQpl and Qp2 for loads. It consists of 
p-channel types. That is, this memory cell consists of perfect CMOS types using four n 
channel type MISFET(s) and two p-channel type MISFET(s). 

[0019] MISFETQdl for a drive among six MISFET(s) which constitute the 
above-mentioned memory cell MISFETQpl for loads A CMOS inverter (INV1) is 

10 constituted and it is MISFETQd2 for a drive. MISFETQp2 for loads The CMOS inverter 
(INV2) is constituted. Between the input/output terminals (accumulation nodes A and 
B) between the CMOS inverters (INV1, INV2) of this couple, they are the partial wiring 
L1 and L2 of a couple. It minds, and cross linking is carried out and the flip-flop circuit 
as the information storage section which memorizes 1-bit information is constituted. 

15 [0020] One input/output terminal (accumulation node A) of the above-mentioned 
flip-flop circuit is MISFETQtl for a transfer. Connecting with a source field, the 
input/output terminal (accumulation node B) of another side is MISFETQt2 for a 
transfer. It connects with the source field. MISFETQtl for a transfer It connects with 
the data line DL and a drain field is MISFETQt2 for a transfer. The drain field is 

20 connected to the data-line bar DL 

[0021] Moreover, the end (each source field for [ MISFETQpl and Qp2 ] loads) of a 
flip-flop circuit is connected to supply voltage (Vcc), and the other end (each source 
field for [ MISFETQdl and Qd2 ] a drive) is connected to reference voltage (Vss). 
Supply voltage (Vcc) is 5V and reference voltage (Vss) is 0V (GND voltage). 

25 [0022] When operation of the above-mentioned circuit is explained and the 
accumulation node A of one CMOS inverter (INV1) is high potential ("H"), it is 
MISFETQd2 for a drive. Since it is turned on, the accumulation node B of the CMOS 
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inverter (INV2) of another side becomes low voltage ("L"). Therefore, MISFETQcM for a 
drive It is turned off and the high potential ("H") of the accumulation node A is held. 
That is, information is held, while the state of the mutual accumulation nodes A and B is 
held by the latch circuit to which cross linking of the CMOS inverter (INV1, INV2) of a 
5 couple was carried out and supply voltage is impressed. 

[0023] For [ MISFETQtl and Qt2 ] a transfer A word line WL is connected to each gate 
electrode, and they are the objects MISFETQtl and Qt2 for a transfer by this word line 
WL A flow and un-flowing are controlled. That is, when a word line WL is high potential 
("H"), they are the objects MISFETQtl and Qt2 for a transfer. Since it is turned on and 

10 a latch circuit and the complementarity data line (data-line DL, bar DL) are connected 
electrically, the potential state ("H" or "L") of the accumulation nodes A and B appears 
in data-line DL and Bar DL, and is read as information on a memory cell. 
[0024] In order to write information in a memory cell, they are "H" potential level and 
the objects MISFETQtl and Qt2 for a transfer about the WORD wiring WL. It turns ON 

15 and the information on data-line DL and Bar DL is transmitted to the accumulation 
nodes A and B. Moreover, in order to read the information on a memory cell, similarly 
they are "H" potential level and the objects MISFETQtl and Qt2 for a transfer about a 
word line WL The information on the accumulation nodes A and B changed into ON 
state is transmitted to data-line DL and Bar DL. 

20 [0025] Next, the concrete composition of the above-mentioned memory cell is 
explained using drawing 3 (plan of a semiconductor substrate showing one abbreviation 
for a memory cell), drawing 4 (cross section of the semiconductor substrate in the A-A' 
line of drawing 3 ), and drawing 5 (cross section of the semiconductor substrate in the 
B-B' line of drawing 3 ). In addition, the plan of a semiconductor substrate showing one 

25 abbreviation for the memory cell in manufacture process is shown in drawing 6 and 
drawing 7 . 

[0026] As shown in drawing 3 - drawing 5 , six MISFET(s) which constitute a memory 
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cell are formed in the active region which had the circumference surrounded by the 
field insulator layer 2 of the p-type semiconductor substrate 1. objects MISFETQdl and 
Qd2 for a drive which consist of n channel types And objects MISFETQtl and Qt2 for a 
transfer each — p type — objects MISFETQp! and Qp2 for loads which are formed in 
5 the active region of a well 3 and consist of p-channel types n type — ; it is formed in the 
active region of a well 4 p type — a well 3 and n type — each of a well 4 is formed in 
the principal plane of p type epitaxial silicon layer 5 formed on the semiconductor 
substrate 1 

[0027] For [ MISFETQtl and Qt2 ] a transfer Gate electrode FG3 constituted by a word 
10 line WL and one It has. This gate electrode FG3 (word line WL) is formed on the gate 
insulator layer 7 which consisted of polycide films 6 which carried out the laminating of 
a polycrystal silicon film and the refractory-metal silicide film, and consisted of 
silicon-oxide films. 

[0028] the above-mentioned objects MISFETQtl and Qt2 for a transfer each source 
15 field and a drain field — p type — n- of low high impurity concentration formed in the 

active region of a well 3 The type semiconductor region 8 and n+ of high high impurity 

concentration It consists of type semiconductor regions 9. Namely, for [ MISFETQtl 

and Qt2 ] a transfer Each source field and the drain field consist of LDD structures. 

[0029] MISFETQdl for a drive which constitutes one CMOS inverter of a flip-flop 
20 circuit MISFETQpl for loads Common gate electrode FG1 MISFETQd2 for a drive which 

has and constitutes the CMOS inverter of another side MISFETQp2 for loads Common 

gate electrode FG2 It has ( drawing 6 ). 

[0030] These gates electrodes FG1 and FG2 For [ above-mentioned / MISFETQtl and 
Qt2 ] a transfer It consists of same polycide films 6 as the gate electrode FG3 (word 
25 line WL), and is formed on the gate insulator layer 7. In addition, gate electrodes FG1 
and FG2 And the n type impurity (for example, Lynn) is introduced into the polycrystal 
silicon film of the lower part of the polycide film 6 which constitutes the gate electrode 
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FG3 (word line WL). 

[0031] objects MISFETQdl and Qd2 for a drive each source field and a drain field — p 
type — n- of low high impurity concentration formed in the active region of a well 3 
The type semiconductor region 8 and n+ of high high impurity concentration It consists 
of type semiconductor regions 9. Namely, for [ MISFETQdl and Qd2 ] a drive Each 
source field and the drain field consist of LDD structures. 

[0032] moreover, objects MISFETQpl and Qp2 for loads each source field and a drain 
field — n type — p- of low high impurity concentration formed in the active region of a 
well 4 A type semiconductor region (not shown) and p+ of high high impurity 
concentration It consists of type semiconductor regions (not shown). Namely, for 
[ MISFETQpl and Qp2 ] loads Each source field and the drain field consist of LDD 
structures. 

[0033] In addition, the objects MISFETQdl and Qd2 for a drive and for [ MISFETQpl 
and Qp2 ] loads And for [ MISFETQtl and Qt2 ] a transfer The metal silicide film 10 for 
the reduction in resistance is formed in the upper part of each source field and a drain 
field. The metal silicide film 10 consists of for example, titanium silicide (TiSi2) films. 
[0034] MISFETQdl for a drive MISFETQpl for loads Common gate electrode FG1 This 
gate electrode FG1 The 1st-layer metal wiring M1 Partial wiring L2 constituted It has 
the drawer electrode for connecting. MISFETQd2 for a drive MISFETQp2 for loads 
Common gate electrode FG2 This gate electrode FG2 The Ist-layer metal wiring M1 
Partial wiring L1 constituted It has the drawer electrode for connecting. 
[0035] By the way, gate electrode FG4 of MISFET which constitutes a circumference 
circuit This gate electrode FG4 The Ist-layer metal wiring M1 It has the drawer 
electrode for connecting ( drawing 8 ). However, MISFETQdl for a drive MISFETQpl for 
loads Common gate electrode FG1 The width of face (W1) of a drawer electrode Gate 
electrode FG4 of MISFET of a circumference circuit according to the layout rule It is 
formed more thinly than the width of face (W3) of a drawer electrode. Similarly, it is 
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MISFETQd2 for a drive. MISFETQp2 for loads Common gate electrode FG2 The width 
of face (W2) of a drawer electrode is the gate electrode FG4 of MISFET of a 
circumference circuit according to the layout rule. It is formed more thinly than the 
width of face (W3) of a drawer electrode. 
5 [0036] MISFETQdl for a drive MISFETQpl for loads The common gate electrode FG1 
and MISFETQd2 for a drive MISFETQp2 for loads Common gate electrode FG2 And for 
[ MISFETQtl and Qt2 ] a transfer The silicon nitride film 1 1 and the layer insulation film 
1 2 of the 1 st layer are formed in the upper layer of the gate electrode FG3 (word line 
WL). On this layer insulation film 12 of the 1st layer, it is the 1st-layer metal wiring M1. 
10 It is formed and is the Ist-layer metal wiring M1. Partial wiring L1 and L2 It is 
constituted ( drawing 7 ). It consists of cascade screens of for example, a silicon-oxide 
film and a BPSG (Boron Phospo Silicate Glass) film, and the layer insulation film 12 of 
the 1st layer is the 1st-layer metal wiring M1. For example, it consists of tungsten (W) 
films. 

15 [0037] Partial wiring L1 Contact hole 13a punctured by the layer insulation film 12 of 
the 1st layer is led, and it is MISFETQdl for a drive. And MISFETQpl for loads It is 
MISFETQd2 for a drive to each drain field and a row. MISFETQp2 for loads Common 
gate electrode FG2 It connects. Similarly, it is the partial wiring L2. Contact hole 13b 
punctured by the layer insulation film 12 of the 1st layer is led, and it is MISFETQd2 for 

20 a drive. And MISFETQp2 for loads It is MISFETQdl for a drive to each drain field and a 
row. MISFETQpl for loads Common gate electrode FG1 It connects. 
[0038] Therefore, the IstHayer metal wiring M1 formed on the layer insulation film 12 of 
the 1st above-mentioned layer MISFETQdl for a drive A drain field and MISFETQpl for 
loads A drain field and MISFETQd2 for a drive Common gate electrode FG2 of 

25 MISFETQp2 for loads And MISFETQtl for a transfer A source field is connected 
electrically. 

[0039] Similarly, it is the IstHayer metal wiring Ml. MISFETQd2 for a drive A drain field 
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and MISFETQp2 for loads A drain field and MISFETQd! for a drive MISFETQpl for 
loads Common gate electrode FG1 And MISFETQt2 for a transfer A source field is 
connected electrically. 

[0040] In addition, MISFETQd! for a drive MISFETQpl for loads Common gate 
5 electrode FG1 A drawer electrode top and MISFETQp2 for loads The same contact hole 
13b is formed on the drain field, and they are MISFETQd2 for a drive, and MISFETQp2 
for loads. Common gate electrode FG2 A drawer electrode top and MISFETQd! for a 
drive The same contact hole 13a is formed on the drain field. 

[0041] Furthermore, contact hole 13c punctured by the layer insulation film 12 of the 
10 1st layer is led, and it is the IstHayer metal wiring M1. For [ MISFETQdl and Qd2 ] a 
drive Each source field and for [ MISFETQpl and Qp2 ] loads Each source field and for 
[ MISFETQt! and Qt2 ] a transfer It connects with each drain field. 

[0042] The Ist-layer [ above-mentioned ] metal wiring M1 The layer insulation film 14 
of the 2nd layer is minded, and it is the 2ndHayer metal wiring M2. It is formed. It 
15 consists of cascade screens of for example, a silicon-oxide film and a BPSG film, and 
the layer insulation film 14 of the 2nd layer is the 2nd-layer metal wiring M2. For 
example, it consists of W films. 

[0043] This 2ndHayer metal wiring M2 1st through hole 15a punctured by the layer 
insulation film 14 of the 2nd layer is led, and they are the objects MISFETQtl and Qt2 

20 for a transfer. The IstHayer metal wiring M1 arranged on each drain field It connects. 

[0044] Furthermore, the 2nd-layer metal wiring M2 Reference voltage (VSS) is 
constituted, 1st through hole 15b punctured by the layer insulation film 14 of the 2nd 
layer is led, and they are the objects MISFETQdl and Qd2 for a drive. The IstHayer 
metal wiring M1 arranged on each source field It connects. Furthermore, the 2ndHayer 

25 metal wiring M2 Supply voltage (Vcc) is constituted, 1 st through hole 1 5c punctured by 
the layer insulation film 14 of the 2nd layer is led, and they are the objects MISFETQpl 
and Qp2 for loads. The IstHayer metal wiring M1 arranged on each source field It 
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connects. 

[0045] The 2ncHayer [ above-mentioned ] metal wiring M2 The layer insulation film 16 
of the 3rd layer is minded, and it is the 3rdHayer metal wiring M3. It is formed. It 
consists of cascade screens of for example, a silicon-oxide film, SOG (Spin On Glass), 
5 and a silicon-oxide film, and the layer insulation film 1 6 of the 3rd layer is the 3rd-layer 
metal wiring M3. For example, it consists of aluminium alloy films. 

[0046] This 3rd-layer metal wiring M3 This data-line DL and Bar DL lead the 2nd 
through hole 17 punctured by the layer insulation film 16 of the 3rd layer by constituting 
data-line DL and Bar DL, and they are the objects MISFETQtl and Qt2 for a transfer. 
10 The 2nd-layer metal wiring M2 arranged on each drain field It connects. 

[0047] Next, the manufacture method of the memory cell of the form this operation 
constituted as mentioned above is explained. 

[0048] First, p - After growing up p type epitaxial silicon layer 5 on the semiconductor 
substrate 1 which consists of type single crystal silicon, the field insulator layer 2 is 

15 formed on the principal plane of the semiconductor substrate 1 . then, the well-known 
method — the semiconductor substrate 1 — p type — a well 3 and n type — a well 4 
is formed next, p type surrounded by the field insulator layer 2 — a well 3 and n type 
— the gate insulator layer 7 constituted from a thin silicon-oxide film by each principal 
plane of a well 4 is formed 

20 [0049] Next, MISFETQdl for a drive MISFETQpl for loads The common gate electrode 
FG1 and MISFETQd2 for a drive MISFETQp2 for loads Common gate electrode FG2 
And for [ MISFETQtl and Qt2 ] a transfer The gate electrode FG3 (word line WL) is 
formed. 

[0050] The above-mentioned gate electrodes FG1 and FG2 It is the dry etching which 
25 reached, and used the pattern (resist pattern) of a photoresist as the mask after the 
gate electrode FG3 (word line WL) deposited the polycrystal silicon film, tungsten 
silicide (WSi2) film, and the silicon-oxide film 18 with which Lynn was introduced by 
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CVD all over the semiconductor substrate 1 one by one, and they are the silicon-oxide 
film 18, a polycrystal silicon film, and WSi2. It is formed by processing a film one by one. 
[0051] Next, MISFETQd! for a drive MISFETQpl for loads The common gate electrode 
FG1 and MISFETQd2 for a drive MISFETQp2 for loads Common gate electrode FG2 
5 And for [ MISFETQtl and Qt2 ] a transfer The formation method of the 
above-mentioned resist pattern used in case the gate electrode FG3 (word line WL) is 
formed is explained below. 

[0052] First, BEKU [ a semiconductor wafer ] after applying uniformly a photoresist film 
with a thickness of 1-2 micrometers to the front face of a semiconductor wafer by the 
10 rotation applying method. In addition, although the photoresist material used for 
manufacture of semiconductor integrated circuit equipment is a negative-mold 
ultraviolet-rays resist and a positive-type ultraviolet-rays resist, with the form of this 
operation, a positive-type ultraviolet-rays resist is used for them from high resolution 
being obtained. 

15 [0053] Subsequently, 1st mask MG 1 shown in drawing 9 After reaching, setting the 
above-mentioned semiconductor wafer in an aligner and performing exact alignment, 
fixed time irradiation (exposure) of the ultraviolet rays (i line) with a wavelength of 0.365 
micrometers is carried out, and it is the 1st mask MG 1 to the photoresist film on the 
above-mentioned semiconductor wafer. The latent image of a mask pattern is formed. 

20 1st mask MG 1 **** — gate electrodes FG1 and FG2 and the mask pattern with which 
the gate electrode FG3 (word line WL) was connected altogether forms — having — 
**** — gate electrodes FG1 and FG2 And the shifter for forming the narrow resist 
pattern of the gate electrode FG3 (word line WL) on a semiconductor wafer is formed. 
In addition, as for a shading film and 21, 20 in drawing is [ a shifter and 22 ] mask 

25 substrate outcrops. 

[0054] Then, 2nd mask MG 2 shown in drawing 10 It sets in an aligner and is the 1st 
mask MG 1. Fixed time irradiation (exposure) of the ultraviolet rays (i line) with a 
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wavelength of 0.365 micrometers is carried out similarly, and it is the 2nd mask MG 2 to 
the photoresist film on the above-mentioned semiconductor wafer. The latent image of 
a mask pattern is formed. 

[0055] Next, after performing a development predetermined time, the rinse in pure 
5 water and rotation dryness are performed continuously. The resist pattern of the gate 
electrodes FG1 and FG2 which have the predetermined configuration shown in drawing 
3 by this, and the gate electrode FG3 (word line WL) is formed on a semiconductor 
wafer. 

[0056] It is the 1st mask MG 1 to drawing 11 (a). It is the 2nd mask MG 2 to an 

10 important section cross section and (b). Important section cross section, It is the 1st 
mask MG 1 to (c). The optical intensity (solid line) on the semiconductor wafer at the 
time of using and exposing, and 2nd mask MG 2 Optical intensity on the semiconductor 
wafer at the time of using and exposing (dotted line), It is the 1st mask MG 1 to (d). 2nd 
mask MG 2 By using shows the resist pattern formed on a semiconductor wafer. In 

15 addition, 23 in drawing is a mask substrate and 24 is a photoresist film. 

[0057] 1st mask MG 1 The latent image according to the optical intensity shown in the 
solid line of drawing 1 1 (c) is formed in a photoresist film, and it is the 2nd mask MG 2. 
The latent image according to the optical intensity shown in the dotted line of drawing 
11 (c) is formed in a photoresist film. Therefore, it is the 1st mask MG 1 by the 

20 development of the above-mentioned photoresist film after exposure. And 2nd mask 
MG 2 The photoresist film of the field where strong optical intensity was obtained is 
removed, and the resist pattern of drawing 1 1 (d) is formed on a semiconductor wafer. 
[0058] Namely, 1st mask MG 1 Gate electrodes FG1 and FG2 shown in drawing 9 And 
the latent image of the mask pattern with which the gate electrode FG3 (word line WL) 

25 was connected is formed in the photoresist film on a semiconductor wafer. However, 
2nd mask MG 2 shown in drawing 10 By forming the latent image of a mask pattern 
(alpha field) in the above-mentioned photoresist film in piles, they are the gate 
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electrodes FG1 and FG2. And the gate electrode FG3 (word line WL) can form in the 
above-mentioned photoresist film the latent image separated, respectively. 
[0059] Under the present circumstances, gate electrode FG1 The width of face and the 
gate electrode FG2 of a resist pattern of a drawer electrode The width of face of the 
5 resist pattern of a drawer electrode Since it is possible to set it as arbitration, 
respectively, it is the above-mentioned gate electrode FG1. The width of face and the 
above-mentioned gate electrode FG2 of a resist pattern of a drawer electrode The 
width of face of the resist pattern of a drawer electrode Gate electrode FG4 of MISFET 
of a circumference circuit according to the layout rule It can be made thinner than the 

10 width of face of the resist pattern of a drawer electrode. 

[0060] next, the ion implantation which used the resist pattern as the mask — p type 
— a well 3 — n type impurity (P, As) — n type — p type impurity (BF2) is introduced 
into a well 4 Then, patterning of the silicon-oxide film deposited by the CVD (Chemical 
Vapor Deposition) method all over the semiconductor substrate 1 is carried out by RIE 

15 (Reactive Ion Etching), and it is MISFETQdl for a drive. MISFETQpl for loads The 
common gate electrode FG1 and MISFETQd2 for a drive MISFETQp2 for loads Common 
gate electrode FG2 And for [ MISFETQtl and Qt2 ] a transfer The sidewall spacer 19 is 
formed in each side attachment wall of the gate electrode FG3 (word line WL). 
subsequently, the ion implantation which used the resist pattern as the mask — p type 

20 — a well 3 — n type impurity (P, As) — n type — p type impurity (BF2) is introduced 
into a well 4 

[0061] Next, thermal diffusion of the above-mentioned n type impurity and the p type 
impurity is carried out, and they are the objects MISFETQdl and Qd2 for a drive to the 
principal plane of a well 3 p molds. And for [ MISFETQtl and Qt2 ] a transfer Each 
25 source field, a drain field (n- type semiconductor region 8, n+ type semiconductor 
region 9) — forming — n type — the principal plane of a well 4 — objects MISFETQpl 
and Qp2 for loads Each source field and a drain field (not shown) are formed. 
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[0062] Subsequently, the objects MISFETQdl and Qd2 for a drive, the objects 
MISFETQp! and Qp2 for loads, and for [ MISFETQtl and Qt2 ] a transfer A metal 
silicide film, for example, a titanium silicide (TiSi2) film, is formed in the front face of 
each source field and a drain field by the selfHnaving-consistency method. 
5 [0063] Next, a silicon nitride film 11 and the layer insulation film 12 of the 1st layer are 
deposited all over the semiconductor substrate 1. This layer insulation film 12 of the 1st 
layer consists of cascade screens of for example, a silicon-oxide film and a BPSG film. 
The resist pattern formed on the layer insulation film 12 of the 1st layer is used as a 
mask, and the layer insulation film 12 and silicon nitride film 11 of the 1st layer are 
10 **********ed one by one. By this, it is MISFETQdl for a drive. A drain field top and 
MISFETQd2 for a drive MISFETQp2 for loads Common gate electrode FG2 The same 
contact hole 13a is formed upwards, and it is MISFETQpl for loads further. Contact 
hole 13a is formed on a drain field. 

[0064] Similarly, it is MISFETQp2 for loads. A drain field top and MISFETQdl for a drive 
15 MISFETQpl for loads Common gate electrode FG1 The same contact hole 13b is 
formed upwards, and it is MISFETQd2 for a drive further. Contact hole 1 3b is formed on 
a drain field. 

[0065] Furthermore, for [ MISFETQdl and Qd2 ] a drive Each source field top and for 
[ MISFETQpl and Qp2 ] loads Each source field top and for [ MISFETQtl and Qt2 ] a 

20 transfer Contact hole 1 3c is formed on each drain field. 

[0066] Next, the wiring material (not shown) of the 1 st layer is deposited all over the 
semiconductor substrate 1 . This wiring material is constituted by the metal membrane, 
for example, is W film. Next, patterning of this wiring material is carried out by the dry 
etching which used the resist pattern as the mask, and it is the 1 stHayer metal wiring 

25 M1. It forms. By this, it is MISFETQdl for a drive. A drain field and MISFETQpl for 
loads A drain field and MISFETQd2 for a drive MISFETQp2 for loads Common gate 
electrode FG2 Local wiring L1 which connects It is formed. 
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[0067] Similarly, it is MISFETQd2 for a drive. A drain field and MISFETQp2 for loads A 
drain field and MISFETQdl for a drive MISFETQpl for loads Common gate electrode 
FG1 Local wiring L2 which connects It is formed. 

[0068] Furthermore, for [ MISFETQdl and Qd2 ] a drive Each source field top and for 
[ MISFETQpl and Qp2 ] loads Each source field top and for [ MISFETQt! and Qt2 ] a 
transfer It is the Ist-layer metal wiring M1 also in contact hole 13c formed on each 
drain field. It forms. 

[0069] Next, the layer insulation film 14 of the 2nd layer which consists of a cascade 
screen which deposited the silicon-oxide film and the BPSG film one by one all over the 
semiconductor substrate 1 is deposited. 

[0070] Then, the 1st through hole 15a-15c is formed in the layer insulation film 14 of 
the 2nd layer by the dry etching which used the resist pattern as the mask. 1st through 
hole 15a is the objects MISFETQtl and Qt2 for a transfer. It is formed above each drain 
field and 1st through hole 15b is the objects MISFETQdl and Qd2 for a drive. It is 
formed above each source field and 1st through hole 15c is the objects MISFETQpl 
and Qp2 for loads. It is formed above each source field. 

[0071] Next, the wiring material (not shown) of the 2nd layer is deposited all over the 
semiconductor substrate 1 . This wiring material is constituted by the metal membrane, 
for example, is W film. Next, the 2ndHayer metal wiring M2 which carries out patterning 
of this wiring material by the dry etching which used the resist pattern as the mask, and 
constitutes supply voltage (Vcc) and reference voltage (Vss) It forms. Furthermore, for 
[ MISFETQtl and Qt2 ] a transfer It is the 2ndHayer metal wiring M2 also in 1st 
through hole 1 5a formed above each drain field. It forms. 

[0072] Next, the layer insulation film 16 of the 3rd layer which consists of a cascade 
screen which deposited the silicon-oxide film, the SOG film, and the silicon-oxide film 
one by one all over the semiconductor substrate 1 is deposited. 

[0073] Then, the 2nd through hole 1 7 is formed in the layer insulation film 1 6 of the 3rd 
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layer by the dry etching which used the resist pattern as the mask. This 2nd through 
hole 17 is the objects MISFETQtl and Qt2 for a transfer. It is formed above each drain 
field. 

[0074] Next, the wiring material (not shown) of the 3rd layer is deposited all over the 
semiconductor substrate 1. This wiring material is constituted by the metal membrane, 
for example, is an aluminium alloy film. Next, the 3rd-layer metal wiring M3 which carries 
out patterning of this wiring material by the dry etching which used the resist pattern as 
the mask, and constitutes data-line DL and Bar DL It forms. 

[0075] To the last, it is the 3rdHayer metal wiring M3. The memory cell of the gestalt of 
this operation is completed by depositing a final passivation film upwards. 
[0076] In addition, as the gestalt of this operation showed to drawing 9 , it is the 1 st 
mask MG 1. Formed MISFETQdl for a drive MISFETQpl for loads The common gate 
electrode FG1, MISFETQd2 for a drive MISFETQp2 for loads Common gate electrode 
FG2 And for [ MISFETQtl and Qt2 ] a transfer Gate electrode FG3 Although all mask 
patterns are connected As shown in drawing 12 , it is the gate electrode FG1. A drawer 
electrode and gate electrode FG2 A drawer electrode, tied Gate electrode FG1 The 
gate electrode FG3 and gate electrode FG2 Gate electrode FG3 It is the 1st mask MG 
1 about the separated mask pattern. You may form. 

[0077] under the present circumstances, 2nd mask MG 2 **** — it is shown in drawing 
13 — as — gate electrode FG1 A drawer electrode and gate electrode FG2 The 
pattern (alpha field) for separating a drawer electrode, and 1st mask MG 1 The pattern 
(beta field) for preventing formation of the excessive resist pattern on the 
semiconductor wafer by the upper shifter is formed. 

[0078] As mentioned above, although invention made by this invention person was 
concretely explained based on the form of implementation of invention, it cannot be 
overemphasized by this invention that it can change variously in the range which is not 
limited to the form of the aforementioned implementation and does not deviate from the 
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summary. 
[0079] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing 
among invention indicated by this application is explained briefly. 
5 [0080] Since width of face of the drawer electrode which the common gate electrode of 
MISFET for a drive of a couple and MISFET for loads which constitutes the flip-flop 
circuit of the memory cell of SRAM has can be made thin according to this invention, it 
becomes possible to reduce the area of the memory cell of SRAM. 

10 



* NOTICES * 

15 Japan Patent Office is not responsible for anydamages caused by the use of this 
translation. 

"I.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
20 3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



25 [Brief Description of the Drawings] 

[Drawing 1] It is the important section plan showing the pattern layout of the memory 
cell of the conventional SRAM. 
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[Drawing 2] It is the representative circuit schematic of the memory cell of SRAM. 
[Drawing 3] It is the important section plan showing the pattern layout of the memory 
cell of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 4] It is the important section cross section of the semiconductor substrate in 
the A-A' line of drawing 3 which shows the memory cell of SRAM which is the gestalt of 
1 operation of this invention. 

[Drawing 5] It is the important section cross section of the semiconductor substrate in 
the B-B' line of drawing 3 which shows the memory cell of SRAM which is the gestalt 
of 1 operation of this invention. Field view. 

[Drawing 6] It is the important section plan showing the pattern layout of the memory 
cell of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 7] It is the important section plan showing the pattern layout of the memory 
cell of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 8] It is the important section plan showing the pattern layout of the 
circumference circuit of SRAM which is the gestalt of 1 operation of this invention. 
[Drawing 9] It is the important section plan of the mask pattern of the 1 st mask which 
is the gestalt of 1 operation of this invention. 

[Drawing 10] It is the important section plan of the mask pattern of the 2nd mask which 
is the gestalt of 1 operation of this invention. 

[Drawing 11] It is explanatory drawing explaining how to form a latent image in the 
photoresist film on a semiconductor wafer using the 1st mask and 2nd mask. 
[Drawing 12] It is the important section plan of the mask pattern of the 1st mask which 
is the gestalt of other operations of this invention. 

[Drawing 13] It is the important section plan of the mask pattern of the 2nd mask which 
is the gestalt of other operations of this invention. 
[Description of Notations] 
1 Semiconductor Substrate 
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2 Field Insulator Layer 

3 It is Well P Molds. 

4 It is Well N Molds. 

5 P Type Epitaxial Silicon Layer 
5 6 Polycide Film 

7 Gate Insulator Layer 

8 N - Type Semiconductor Region 

9 N+ Type Semiconductor Region 

10 Metal Silicide Film 
10 1 1 Silicon Nitride Film 

1 2 Layer Insulation Film of 1 st Layer 

1 3a Contact hole 

1 3b Contact hole 

13c Contact hole 
15 1 3d Contact hole 

14 Layer Insulation Film of 2nd Layer 

1 5a The 1 st through hole 

1 5b The 1 st through hole 

1 5c The 1 st through hole 
20 1 6 Layer Insulation Film of 3rd Layer 

1 7 2nd through Hole 

18 Silicon-Oxide Film 

19 Sidewall Spacer 

20 Shading Film 
25 21 Shifter 

22 Mask Substrate Outcrop 

23 Mask Substrate 
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24 Photoresist Film 
FG1 -FG4 Gate electrode 
L1 , L2 Partial wiring 
DL, bar DL Data line 
5 Qd1 , Qd2 MISFET for a drive 
Qp1, Qp2 MISFET for loads 
Qt1, Qt2 MISFET for a transfer 
WL Word line 
A, B Accumulation node 

10 Vcc Supply voltage 

Vss Reference voltage 
INV1,INV2 CMOS inverter 
M1 The IstHayer metal wiring 
M2 The 2ndHayer metal wiring 

15 M3 The 3rdHayer metal wiring 
MG1 The 1st mask 
MG2 The 2nd mask 
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[0 0 0 9] ^^^Og^ii, SRAMO^^Ut;]/© 

is » * » /h r * c: i: © t * * a« ^ « « -r * c: i ic * 
[oo i o] *&w<Dm%iu%xs\z*<ofoo u&) tmm 

fe * T * 5 3 . 
[0011] 

(1) *S£W©¥<g#3£l*[E]&gfiatt, |||M I SF 
ET^ ii;tf 1M I SFET^^S-^CDCMOS 
-f > A — ^T^^$n^^U^^7Du/^lHl^t, tft £ 

©l£2!JB M I SFETtT^'JtJ^i|^$n, 
ISl&^^Xlt&fE&KjJBMI SFETfct&EAtfJHMI 

s FETo^i©-^©y-hig^«i:i;iiiEiiiffiM 
i sFET©y-niA!»jj2ft, tftfsjg i mmm(D 
20 _t©^^j«ufem2^mm-rttrfH-^<DCMOs-r>n 

J& c£ tlft S R AM^tbT^ 0 , f& f£ IS ®j #j M I S FE 
T fcftfflrJHM I SFET<O*a©y-h««i|jrfE»0f 
iBJKi:Sr^^-r^^«e)C0^1#ttitl|®^ — ^CD|?liS®[ffii 
^MI SFETUflMI S FETO^IC!)^- hf 

K»r^fijt$n^M 1 s f e T©y- bnm<D^\^mvm 

[0 0 1 2] (2) *%9!<Z>¥«#&3t|gI&gtt 

30 ommjjmte, mm <i) ^hihs ram(o-ssis 

T&*-*r©StrfE&®jfflMI SFETUfiMI SF 
E T <D&M<oy~ hfg^Jg^t^'J V^77^Igf: 
*3 U T , gfl©v;*^f::j£j££n£^*^ A 

icioT, m£0^#£^Ts-#©ftri£j&@>j8M 1 s 

FETUIIM I SFET©^I®y-Mg0Vy 

40 [0 0 1 3] ±fl£Ufc^ftlcJ:*ltf. fSlOV^CDT 
*^A^->cD?fffe<J:g§2 ©V^^©-7^^A^->© 

1 <DV X ? (DV X ? ? - > £ *) %&mteU i? X b rt? 
->Z¥&frVXJ\±\z&f&?%Z\£WpSWk2iteZ>. 

[0014] -rftfcti, * r , SSl©V*^£ffll>T, 

-^©©SifflMI SFETtiffflMI SFETO^I 

oy- h@ffico?i#aiu^st(fe^co®@i^M 1 s fe 

TUflM I S FETCD^jlCOy — tffi'l/ 
50 «ffi£**ofta<o£A*->©^#£¥©#^XA±CD 



( 4 

5 

T, -^OSifflMI SFETtiflMI SFET(D 

*i©y-Kts©5i*attatffi*oB»«M i s 

FETtiflMI SFETCD^jioy-hfia^) 3 ?!^ 
ttiUm«££^9ftei-/1*->©^{fe£¥£#£XA± 

oi/y^ hic^^t?.. :ni:j:oT, — # © ® & # 

MI SFETil^MI SFETO*I©y-htS 
©31#ttiLf|Si:te;*©J£I!j/8MI SFETtlllM 
I SFETO^Ioy'-MgCD^jf tHtiStd^O 
i$tlfc/^->0i«!^#«#^XA±(OUy7 hi 10 
iZM&Ztl. — ^OgilMI SFETttfffiMI S 
FETC^IO^- K « ffi © W * h A* 
£ X /\ Ji IC ^ |$ $ ft -5 . 

[0015] co ^ > -stivmmmu i s f e t tnm 

mUl SFET©^itCDy-h«a^WT-5gi#tbt« 

* ©T, -*f ©®»I8 M I S FETitIMM I S FE 
^^^->CD^$:^fflI5]^tc^fiJc-reMI S F E T © - 

h © k 7^ iti © w ^ 20 

[0016] 

[0017] nm<z>Mm*m.wr zfttb<D<£m\z 
&\,*Tm — mm&m? z> % <D\zm — © # £ # u , to 
ml commit mwr z . 

[0 0 1 8] S2 tt^HIOJ^iOS RAMO^t'Jt 
JKD^ffitUg&gTifc*. 0 5* © J; 5 £ * # H S6 © & © 

sRAMc^ut^B, -xottm&z?- ? m (^- 30 

SBKESSft*: — *f © ffi Ifr J8 M I SFETQdi.Q 

di , -^©IIIM I S FETQpt.Qpi 43J:tf — 

*f©*fc^JilMISFETQt,,Qt, TjftfifcSftT^ 

* o lftlMISFETQd.,Qd« £ £ IE SIM Q t 
•-Qt, «n^*^£J-e«j£$ft, ftffiJBM I S F E 
TQp.,Qp« &P^**;i/^T?ffij££ftTU*. T fc 
:b ^ , £ © ;* U -fe ^ , 4lOnft^JbiM I S F 
ETt21S|Opf t^iUM I S FET££&o£:^:£ 
CMOSitili!t$nTl^, 40 

[0 0 1 9] -tfS*^U-fc^£«^-f£6{@<DMI SF 
ET0^, ffillMISFETQd, tlflMIS 
FETQp, tttCMOS^f >;t-^ ( I N V , ) £ flf fifc 
U BifflMISFETQd, ttf 1M I SFETQ 
Pi tttCMOS^//t-^ (INV.)iirtlt^ 
£ . :®-^0CMOSOA-^ ( I N V , , I N V , ) 
©1S5©Atti*iSB^ B) ffltt, -#© 

®J?rE*L,.L. *^IT5S5H«^U, lfc?yh©ti5r$g 

ifiJbTU?). 50 
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[0 0 2 0] ±m7 V y 77 U y 7®&<D-Jj<D 

(««;-HA) fifellMlSFETQt, © V 

B) ttte^ffiMI SFETQ t, ©V-^»*fc»tt$ 
ftT»*.£%JSMI SFETQ ti ©HU-f>«*tt 
7~^iDLt:^i^, Stoj£JBM I SFETQ t, © 
Kl/<>««ttr-^»n-DLi:»8«nTli5. 
[0 0 2 1] £ £: , 7 'J 7^7D^y(p]K©-^ ( ft ft 

imi sfetqpi.qp, ©-eft-eft© y-xnig) 
(vcc) ^ag (mmmu 1 s f 

ETQ d.,Q di ©^ft^ft©^-*^!*) g 2p ^ £E 
(Vss) fc»«;SftT^*. m®«JBE (Vcc) tt, «A 
«5VTS0, ^JP^JE (Vss) te, ^JAtfOV (GN 

[0 0 2 2] _bfBlE]K©Sl^*ltt^-r-5t, -^©CM 
OS^f>/t~^ (INV.)CDS»;-FA^ilitt ( " 
H") T & 5 £ ^ . BilMISFETQdi'^ON 
lCfc*©T, ffi^CCMOS^f/n-^ ( I N V 1 ) © * 
»;-HB^ISifi (" L") Kfc*. €£^T, Sli 
MI SFETQdi *»OFFfcftD, * 8f / — F AfiDfi 
(" H" ) ^^^$ft^> 0 Tfcfc)^ -^©CMO 
S -f > A* — ^ ( I NV,, I NVi)ftSfii^Sl*fc7y 
<k^T*SK©^f8y- F A, B©#&##J$$ 
ft. m«i^JE^EPttl$ftTU^^, ««*««»$ft«. 

[0023] ItelffiMISFETQt^Qt: ©^ft^ 

H»WLi:ioTfilffiMI SFETQt.,Qt, ©& 

€<fc <" H ) T & * £ # Ite&JB M I S F E T Q t 
..Qt, ^ONI:^0, ^ ^^HJKiffiMtt^-^IS 
(^-^^DL. /t — D L ) i3ft««ftWfc»ttSft*© 

L" ) a*^-**gDL, ;t-DLi:in, *^>j -&;]✓© 
[0024] ^ y JMctif $8£«t*ktri:: «7-K 

R&WL H " telfMISFETQt 
. , Q t , ^ON^iCltT-^lDL, A-DLCf 

&£^8ty-KA, b e & r * . £ . ;* ^ u ir © 

fellMI SFETQt.,Q t, £ O N # & 

[0 0 2 5] & , ifB^^UirJl^JI&Bgfc&fijc^S 
3 (* * y -ir ;u©»fr 1 ®#£5^-r ¥&#S1£©¥® 
0) , 04 (S3 ©A- A* «Hc43tt* ¥&#£«©»? 
Mm) *3 «fc 0 5 ( @ 3 © B - B ' 3SSJC^tt-5¥^^S 

^pC^ij-t:;KDi&i®^^^f¥^frS«©¥®SS:E 
[0026] 03-05t^t«t^l;, ^^'J-tr^^« 



/$-f*6<@©MISFETte, p" M*m&m & 1 0 7 

TV»ft.-nf t*^fflT*fifcStl*Bij|M I SFET 
Q d , , Q d » ^J:i;<tei|ffiMI SFETQt.,Qt, CD 

**i-en» ps^x/ps <z>m&m&\zmi3LZ ti, p^* 

*JHTifi!i$n$fttfflMI SFETQ Pll Qp, « 

*1T^£. 10 
1 0 0 2 7 ] 6SffiMISFETQt, t Qt: ft , «7 - 

:®y-MiFG 1 (7-H|WL) ^*£H 
-> 'J 3 > m £ A IK A & JR -> U * -f K«i*«»Ufc#U 

[0028] iEfeifflMI SFETQt,,Qt, CD* 

Stt«*K#J5*Sft&fi^*Efca£©n* M*mfrm& 
8 *3 <fctfiS**£^«£© n * S^«^ffitt9Til$$n 20 
TU*. TfefeS, fitffiMI SFETQt,,Qt, © 

fwnoy-^KKi, Ku-r>«*«, lddiit 

[ 0 0 2 9 ] 7'Jy^7Dy^@K0-^(DCMOS'f 
>/1-^*idtt*IftfflM I S FETQdi tMffim 
M I SFETQpi *l0y-MiFG, 

I S FETQdi UfffiMISFETQp, Ht , #® 
©y-MSFG, ft*l/T^« (06) . 

[ 0 0 3 0 ] :n^y- htiF g, ( fg, tt, jiiatfe 30 

OMISFETQt,,Qt, ©y- hfiF G, («7- 
K « W L) iHi;#iJt^ FK6Ti«*n. ^ - h *fe 

FG. *J:r;y-hiSFGi(7-HiWL) 

©^*£&J (0»JxtfU>) ^»A$nT^-5„ 

[0031] ffilfflMISFETQd,,Qd 1 © -£ *l ^ 
tl©V-^««, FK>«*tt* p^^x;P3©^^ 

£ i$;F*£4!&&&© n + i^*#:t|ljt9TiU$nT^ 40 
*o -T^feS, liffiMI SFETQd,,Qd, © * *l 
fnoy-^M, FU-f>Mtt, LDDiigTi^c 
$ tlT lr»* . 

[ 0 0 3 2 ] 1M ISFETQp,,Qp, © 

©««^^tc^j^$n^fi^^iU5ift^© p ■ m*mftm 

(S^itf) * «fc SS^&ifeiftg© p + M*m{*mi& 

SFETQp,,Qp, OftlfnoV-^«*, K U -f 



(5) #g§¥ 1 0 - 1 6 3 3 4 4 

8 

[0033] SlffiMISFETQd,,Qd, , 

IIIMISFETQplQp, ^^C/eilM I S F 

ETQti.Qti otnfn<ov-^i*, Ku-r>0 

© ± SUC , <£S^L<t©^:^©>^;i/v'Jlt-r PKi 
0**«rt$nTn*. ^ ^ ;i/ -> U -f H K l o , #U x. 
tf^* > -> U H (Ti S i»)ttT«J5Jt$nTU*. 
[0 0 34] SftIM TS FETQdi it^fflMIS 
FETQp, ©*aoy-MlFGi 12, d©y-h 
1SFG, til JlgO^^JI/EiM, K «k T * £ 

SliMISFETQd, ttflMISF 
ETQp, (0^1©y-h|gFG, Z <D f — hM 

SFG, tilli^^JUJIM, «t-DT«ldt$n 

T Iri 5 o 

[00 35] ^2@K^iUtt^MI SFE 

T©y MSF G< <fe , ^ir'-MiFG- til 

■ b©>^*e«m, i:^^^-r^^^©^i^aiums 

^tlTU^ ( @ 8 ) . liiMI SF 

E T Q d i UIIMISFETQp, © & ffi © y - h 
ISFG, O^ltlllliiOi (W,)it HJ^hjl' 
— ;H3^ofc^ja@lJ»©MI S F ET©$r — h||F G 

« amzm vm&vm (w,)«ko^i<f^$nT^ 

0, H * , SifflM I S FETQdi t|f|MI S 

fetqp, o^ioy-htffiFG ! © 31 # a u n s 

©ffi (W,)tt, U-f 7 V h fc^i2tII&©M 
ISFEToy-M|FG 4 O^lf Itittaoi (W 
«)J:t)t)|<i)ili$nT^5 ( 

[00 36] SI1MI SFETQd, tlf^MI S 
FETQp, O^Scy-hfgFG, , liffiMI S 
FETQdi ttfffiMISFETQp, © ^ M © y - 
MIFG. *ii;fiilMISFETQt, I Qt 1 © 
y— h^ffiFGj^-KjSWL) © -L Jl £ fei: £ <L 5> 'J 3 
>J8t 1 1 43£tff& 1 « S ©Sfia*£i£jBt 1 2 atjgifc£*lT 
C(Dill|(OlK«6ijil2±l:ttil®@0 
>^^EiM, £ A 3 tlx & 0 , ^1®@©>^;PE 
IS M . o TMfEiL . , L ! *fi A £ ft T £ ( 0 
7 ) . iiii0iKifetj|i2tt, « a tftt-fc* y n 

>iiBPSG (Boron Phospo Silicate Glass)H <h © 

mmm-rmfcz % 1 m s 0 * *;he»m. «a 

tf*>^Xx> (W) iTifil^nTl^. 

[ 0 0 3 7 ] ^^rE^L, »lllgOim^i|l2 
^M?L$n^3>^/7 h^-Jl^l 3 a £ ffi C T , & lb 
MI S FETQdi ^.t^tflMI SFETQp, © 
*n^n©KU-f>8li£ % Ji^lCiiiffiM.I SFET 
Qdi tlflMISFETQp, ©*ii©y-h^® 

FG, ciitsiiTiri*. * c . mmmmht \*mi 
m Bvmmi&mm 1 2 izmnztiizn > ? ? b 1 

3 b taUT* HHMISFETQd, 43«ttX^#^ 

mi sfetqpi ©*n^n© k u-r ^e»^ 



l:ffill|MI SFETQd, tlflMISFETQp 

tOO 38] fto T, iElllg®llS^I|l2i: 
K»j£Sn**i 1 ® B©> *;UE»M. KJ:oT. ®LW) 
fflM I SFETQdi ©FH>iH«, i^lMISF 
ETQp, 0Hl/-f>i« 4 &®j/f!M I SFETQdi 
tlllMI SFETQp.O^KDy-HiFG. 
^.fctffejIffiMI SFETQt, ©V-.X«*««*»W 

[00 39] IllgO^^^I^Mi IC <fc o 

T , MffiM I SFETQdi CD F W Hffiffi 
MISFETQp, ©FH>I^, ^©^MISFE 
TQd, tiflMISFETQp, CD # ft CD ^ - h « 
IFG, ^i^feSlMISFETQt: CD V - * 81 Jft 

[ 0 0 4 0 ] HjfiMISFETQd. tfUftJB 

MISFETQp, hflFG, CD 31 £ ft 

1/iiltlflMISFETQp, OFK>««J: 

c « . no - cd 3 > * /? h*-;n 3 btfjBjfcsn-r* 

0 * M I SFETQd.tltffiMI SFETQ 

p. ©woy-MSFG. <d gi «■ u vm&± t mm 

ffiM I SFETQdi OHU-f >^«±Ctt, R — © 3 

> ^ * k^-jh 3 a3&«»rit$nTv»*. 
[0041] $ & ic, ik i »gcD®fw*&ftsi i 2 i:i?L 

* ^ E fit M , fiffiliM I SFETQd»,Qdi CD n 
*nfl)V-^M, HffiffiM I S F E T Q p , , Q p , CD 
*n^ft©V-*«**3 € fctfteftJBM I SFETQ t i. 

q 1 1 ©-eti-^n© k u>r >^^i:ijs$nT^^. 

[ 0 0 4 2 ] ±£ft 1 ® g * ^MMi ©Jb®fc 
tt, 31 2 ® S o € BS*£«*JBI 1 4 U Tft 2 ® g CD * * 
^EtM. 0<flEft3tLT»«. ft 2 JB g CO® Klfe&Ei 1 
4tt, ^JAIiKltv >J 3 >gtB P S GJHtO«I0T 
fiffifcSn, ft 2 € g CD * ^^EBMi H. ^JAtfWlT 

[ 0 0 4 3 ] d CDft 2 @ g CD * * Jl'EttMt tt , ft2® 
g CD® Kl&Sil 1 4 tOtm 1 <DX)l,-&-)l, 1 

5a^ICT(tellMISFETQt.,Qt J OZrtl* 

ti<D k w-r >««±KE«snfcft i ® s<d> *)imm 

[0 0 4 4 ] £6 2 j||(D> ^;i/E«M» tt; £ 

ipmffi (V» s ) $ifiJtlT430, ft 2 ® @ ©® 
l4lcM?L$nfcfti(0^;p — * — )\, i sb^ICTS 
iffiMISFETQd, ( Qd, 0fnfn©7-^«« 

±»cEa$n^fti®g©>^;neiiiM, iz&mznx 
ssic ft 2 ® @ cd> *;i<e*6Mi ti» mmmm 

(Vcc) £«fiSUT*>rK £21SOKIi6l&i|gl4l: 
^?L$tifcftiCDx;^-3j>-ji,i 5 c^ftDTUffiJBM 

ISFETQp,,Qp, CDiE-n-rtlCDV — 7®«iCiE 

«$n*:fsi®gcD**,n,E*&M, tSf^^nxi^. 
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[ 0 0 4 5 ] ±Eft 2«gCD**;i/E«8Mi CD±® I- 

tt, ft 3 ® g CD®f81*&»Bi 1 6 t Tft 3 A g CD > * 

»e&m, ifimtiLZtiT^z. ft 3 ® g <Dmmm&mi 

6 It. m X teWtfozs S O G (Spin On Glass) 

*5£tfB£ft::> 'J 3 >lOHIMTifi!t$n, ft3®gCD 

[ 0 0 4 6 ] £ CDft 3 ® g CD * * jl^EttMs > 
HDL, /t-DL £ flt fi£ L T & 9 , £CDx-*glDL, 
10 /t-DLIi, ft3®gCD®K*fe^J116lCgi?L$n^ft 
2©*;P-*-/H 7$IDT|£11MI SFETQt 
i.Qt, CD^n^ticD H v< >i«il:E»$ nfcft 2 

® g cd * ^ji/EiM, c^j^sntv^. 

[0 0 4 7] "A\Z, ±W.<D&5 \zmf£'2tLft*$Zm<0M 
[0 048] p" Mm%i&i' V U >fr ZftiZ 

^s«icD±icp^xtr^^>-^;u->un>®5 £ 

*l#i*ioilJ:i:7-f-JH««ftfti2 

20 ^0x;V3£<fctfng!*x;V4£^/£T5o & C , 

^4CD^ti^ r ncD^Mic^v^{t>'U3>iiT^^$n 

[0049] fr\Z , KlbffiMI SFETQd,.t|fl 
MISFETQp, hfgFG, . & ®> ffl 

MI SFETQdi tllflMI SFETQp, CD ^ ft 
(Oy-MIFG, *<t^GMMISFETQt>,Q 

t , CDy- hftffiF G, C7- HiSSWL) ^ M fiJt f ^ <. 

[ 0 0 5 0 ] -hfSy — MSF Gi.F Gi *5 «t IK y - h 
30 |gFG,(7-F|WL) #^^S«1CD^M^C 

f >->'Jf>f H (WS i , ) « * i » fl: -> U 3 > tt 1 8 

y'J3>ii 8 > £*SS-> U □ >M*3ct OfW S i , K$ 

[ 0 0 5 1 1 BlAMISFETQdi t^^rffi 

MISFETQp, ©^KOy'-MiFG. , ffiBiffi 
MI SFETQdi ill IM I SFETQp, CD # ft 
40 ©y-hfSFG, *«ti;<£llMISFETQt.,Q 
ti coy — MSFGi ("7 — FSWL) *r#dt-r*»fc 

[ 0 0 5 2 ] ¥^*^xyN©^® 

<k o T , 1^2 inn«D)P40 7* - 
50 « 4? ^ S ft <& W v ^ h ^ ffi Vi* . 



1 1 

[00 53] @9i;^til07X^MG, $5 

( i m ) * — 3E «r W BR J» ( « 3t ) LT±e¥*flc2XA 
±07* h^y7 hIf:Il©77^MG, CD V A 

-HlFGi.FG. **tfy-h«IFGi(7-Hi 
WL) A?iT^ft^ofc7^^;^ - >a*JgJ5!c$*lT*3 
0, y — h ilF Gi.FGi ^i^y-MfiFdC? 
-FIWL) ©I^l/yX h/t^->^i|£##«>XA± 

BP T & 5 . 

[00 54] ffc U T\ 01 0l:/Tti2©7^^MG» 
fcgftgft Kir y h gllCD^X^MG. tl^^lC, 
^J>ttf«^0.3 6 5 W m0j^^«| < i &) ^-3£«rP8S8 
It LT±E¥*#^JA±©7* hUy^ Ml 

* . 

too55] m&&m*m%.<Dmm?T i tt'&. m. 

FG^ct^y-MSFG^^-KiSWL) CDW^* 
KA*->#¥&#^XAJrt;:^j£$n* e 
[0056] Bill (a) 1:^1 OT^^MG, ©MSB 
Mf'HH'. "(bf Cft207^^MGj CD^S5»r®S, 

(c) l:^l(D?7^MG. ^^UXS^tUfeRSCD^^ 
#^XA_tTCDft&£ (^«) ti2©T^^MG, £ 

m) s ( d ) CSlCTX^MG. t^2(D77^MG 
100 57] Jg 1 CD T X £ M G ■ \Z&?T. SI 1 

(c) ©^snc^-rft&sucfieo ?tmm&7 * h u 

h mtZM&L'Z *l. |207X^MGi l:<t^T, SI 1 

(c) <D&m\z7KT9t&&iz&^> itm&&7* h 

hlOIIJaifU^T, SIlCDVX^MG, fccfctfil 
2CDVX*MG, T3l^)t?SI^f etlfci«©7* h 

i^y^Md^i^n, hii (d) ou^xhA^- 

[0 0 5 8] "T * 3&1CD-7X^MG. I* T tt , 

Bl 9 (C^tfey- FtiFGi, F G. ^<t^y-hi« 
FG.(7-FiWL) #Ofc#o*:x'X^A*--><D?g 

L^L, 01 0 l:^lt^2 CD-77^MG« CD v x £r A 
* — > {(item OS«'$±E7* M/yX hiCl^ 
Xm^-r^Z\h\Z^^T, tf — HSFGi.FGi 43<fc 

^y-htaFG.(7-K«wL) a^n^niaoi&s 
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[0 0 5 9] Z<D&, *f — hfgFG, co^i^aiums 

is® ws?* h a^- ^n-rtiftig cia^t 

5C t^nI^T*5©T, ±IEy — hfSF Gi CD 31 # 

FG, O?lttBLtS0I/y^h/^->fi!)fi^ 4 U -f 
7 * h^^MCftofc^miEl&CDM I S FETCDy-h 

1 0 0 6 0 ] l/y^ N/^->$77^l:l/t^ 

^->SAtCci:0p^^x;i/3ICn^^^% (P v As) 
£ , niOx;Mf:pi^^i (BFOi&lAtS. * 
CD&, ##ftl«10i!i:CVD (Chemical Vapor D 
eposiiion)fc-CJ#«Ufc»fc$' 'J 3 >IH I E (Reac 
tive Ion Etching) CioT/^-r >^bl, ffi f>> ffi 
MI SFETQdi ttflM I SFETQp. CD ^ it 
©y-htIFG, > IftlMI SFETQd, t ft «r 
20 JBMISFETQp, O^loy-hfSFG, * «fc 
llfflMISFETQt,,Qt. ®y-MgFGi(7 

(P, As) n i7i;M \Z p ^^^^) ( B F » ) $r 

[ 0 0 6 1 ] JifEn M?Fm.%>&±ZfiT> m^nm* 

liilttT^ pi^XJUCilCISifflM I SFET 
Qd.,Qd, &&Zfi&j£mM I S F E T Q t , , Q t , CD 
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